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A.1.0 INTRODUCTION 

The Zone L RFI Work Plan specifies dye injection testing for cross-connects be done in sanitary 

sewer lines (SWMU 37) associated with industrial sources listed in Zone L RFI Work Plan 

Appendix C. A cross-connect is the improper connection of the sanitary sewer, including gravity 

pipe lines, manholes, and latrines, to the storm sewer system. Appendix C, industrial sources, 

lists current and former facilities where the potential of a release of hazardous materials to the 

environment exists. The focus of this investigation is to identify cross-connects with the sanitary 

sewer system downstream of the listed industrial sources which result in improper discharges of 

wastes to the surface water bodies such as the Cooper River. Eighteen facilities were dye injection 

tested and are listed in the table below. 

Table A.1.0 
Dye Injection Tested Buildings 

Building 
Number Industrial Source Building Name Date 

3 Inside Machine Shop 1906 

5 Woodworking Shop 1904 

6 Forge Shop and Propeller Repair Shop 1967 

9 Temporary Service Shop 1906 

13 QA Office, Laboratory and Supply Administration 1906 

44 Old Plate Shop 1941 

68 Battery Shop 1942 

69 Storehouse, Receiving and Shipping(Former Galvanizing Shop, Bldg 1176) 1942 

74 Galvanizing/Pickling Plant 1920 

177 Electric and Electronics Shop 1955 

187 Module Maintenance Facility, Operations 1962 

218 Missile Ordnance System Shop 1969 

221 Lead Storage Facility 1970 

226 Plating Plant and Pumps, Valves & Hydraulics 1976 
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Table A.1.0 
Dye Injection Tested Buildings 

Building 
Number Industrial Source Building Name Date 

236 Operations Center and Pipefitting Office 1982 

1119 Former Location of Galvanizing Shop 1922 

1189 Dry cleaner and Laundry Facility 1942 

1797 Acid Waste Treatment Facility 1975 

Former facility Buildings 1025 and 1030 listed in Appendix C no longer exist. These areas have 

newer buildings, 3 and 74 for 1025 and 1119 for 1030, located on or nearby which were dye 

injection tested in there place. Building 1189 was added to the list of buildings required to be dye 

injection tested at Ensafe' s request. 

A.2.0 FIELD INVESTIGATIONS 

Engineering review of facility plumbing drawings and engineering facility walk through 

inspections determined the location of points for injection of tracer dye into all primary effluent 

sanitary sewer pipelines exiting each facility under investigation. Intracid Rhodamine WT liquid 

dye, developed for water tracing and certified for use in drinking water was the dye of choice for 

testing. For water sample analysis, A 10-AU digital field fluorometer manufactured by Turner 

Designs was incorporated. Fluorometer sensitivity levels are 0.1 parts per billion of Intracid 

Rhodamine WT in extremely polluted water. A fluorometer dye standard was set at 100 parts per 

billion. A premixed distilled water/dye solution at rates of 40-50 ml along with full flow potable 

water was supplied to injection points for at least two hours or until dye was detected in the storm 

sewer. 

Engineering review of shipyard sanitary and storm sewer system schematics as well as field 

inspections determined points of inspection at manholes and/or out falls for the presence of tracer 
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dye in the storm sewer system. Positive indication of dye in the storm sewer was set at 100 parts 

per billion for two or more consecutive samples and/or sampling trend indicating sharp rise in dye 

concentration with confirmed visual observation of dye which was pink in color. 

A.2.1 Site/Facility Specific Dye Injection Testing 

Sections of the facility's sanitary sewer lines or if possible, all lines exiting the building were dye 

injection tested simultaneously for at least two hours or when dye was discovered in designated 

storm sewer manholes/outfalls. A quality assurance check was incorporated into the dye testing 

during dye injection. Sanitary sewer manholes down stream of injection points were inspected 

for dye to verify proper tie in to the sanitary sewer system using the Charleston Naval Shipyard 

Public Works Drawing H410-238 and 239 "Sewage Collection System". Sanitary sewer dye 

sample analysis was performed using the same equipment as used for storm sewer analysis. If no 

indication of dye was found in the sanitary sewer, a possible cross-connect may exist which would 

alert testing personnel that dye in the storm system will most likely be found. 

For the storm sewer manhole numbering scheme, refer to Charleston Naval Shipyard Public 

Works Drawing H409-72, 75, and 76 "Storm Drainage" For the sanitary sewer manhole 

numbering scheme, refer to Charleston Naval Shipyard Public Works Drawing H410-238 and 239 

"Sewage Collection System" . 

A.2.1.1 	Building 3, Machine Shop, Dye Injection Testing 

Building 3 was dye injection tested on December 10, 1997. Twelve sites, 7 latrines, 1 floor drain, 

1 janitor's sink and 3 shop sinks were simultaneously dye injected. A quality assurance check was 

performed at sanitary sewer Manholes 169-A and 204 to verify dye present. The storm sewer was 

monitored at Manholes 23/3 and 27/4. Test samples indicated dye present at storm sewer 

Manhole 23/3. A cross-connect exists to storm sewer Outfall 23. 
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A.2.1.2 	Building 5, Wood Working Shop, Dye Injection Testing 

Building 5 was dye injection tested on December 12, 1997. Three sites, 2 latrines and an office 

shower were simultaneously dye injected. A quality assurance check was performed at sanitary 

sewer Manholes 192 and 204-A to verify dye present. The storm sewer was monitored at 

Manholes 23/9/4 and 27/4. Test samples indicated no dye present and no cross-connect exists. 

A.2.1.3 	Building 6, Forge and Propeller Repair Shop, Dye Injection Testing 

Building 6 was dye injection tested on December 16, 1997. Four sites, 1 latrine, 2 floor drains, 

and a funnel drain were simultaneously dye injected. A quality assurance check was performed 

at sanitary sewer Manhole 166-C to verify dye present. The storm sewer was monitored at 

Manhole 23/6. Test samples indicated no dye present and no cross-connect exists. 

A.2.1.4 	Building 9, Forge and Service Shop, Dye Injection Testing 

Building 9 was dye injection tested on December 12, 1997. Eleven sites, 7 latrines, 1 floor drain, 

1 sump drain, 1 funnel drain and a shop sink were simultaneously dye injected. A quality 

assurance check was performed at sanitary sewer Manholes 238, 247, and 250 to verify dye 

present. The storm sewer was monitored at Manhole 30/7. Test samples indicated dye present 

at storm sewer Manhole 30/7. A cross-connect exists to storm sewer Outfall 30. 

A.2.1.5 	Building 13, Laboratory, Dye Injection Testing 

Building 13 was dye injection tested on December 15, 1997. Twelve sites, 2 latrines, 2 floor 

drains, 1 funnel drain, 1 janitor's sink, 1 office sink and 5 laboratory sinks were simultaneously 

dye injected. A quality assurance check was performed at sanitary sewer Manhole 238 to verify 

dye present. The storm sewer was monitored at Manhole 30/7/1/5. Test samples indicated dye 

present at storm sewer Manhole 30/7/1/5. A cross-connect exists to storm sewer Outfall 30. 
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A.2.1.6 	Building 44, Plating Shop, Dye Injection Testing 

Building 44 was dye injection tested on November 26, 1997. Four sites, 3 latrines and an office 

sink were simultaneously dye injected. A quality assurance check was performed at sanitary sewer 

Manholes 192 and 204-A to verify dye present. The storm sewer was monitored at Manhole 27/4. 

Test samples indicated no dye present and no cross-connect exists. 

A.2.1.7 	Building 68, Battery Acid Facility, Dye Injection Testing 

Building 68 was dye injection tested on November 20 and 21, 1997. Five sites, 1 latrine and a 

drain clean-out on November 20 and 3 floor drains on November 21 were dye injected. A quality 

assurance check was performed at sanitary sewer Manhole 312 to verify dye present. The storm 

sewer was monitored at Manholes 41/1, 41/1-A and 41/2. Test samples indicated dye present at 

storm sewer Manhole 41/2. A cross-connect exists to storm sewer Outfall 41. 

A.2.1.8 	Building 69, Storehouse and Former Galvanizing Shop, Dye Injection Testing 

Building 69 was dye injection tested on November 25, 1997. Four sites, 2 latrines, 1 lunch room 

sink and a floor drain were simultaneously dye injected. A quality assurance check was performed 

at sanitary sewer Manholes 300-A, and 313 to verify dye present. The storm sewer was monitored 

at Manhole 38/4. Test samples indicated dye present at storm sewer Manhole 38/4. A 

cross-connect exists to storm sewer Outfall 38. 

A.2.1.9 	Building 74, Former Galvanizing site, Dye Injection Testing 

Building 74 was dye injection tested on December 8, 1997. One site, a latrine, was dye injected. 

A quality assurance check was performed at sanitary sewer Manhole 171 to verify dye present. 

The storm sewer was monitored at Manhole 23/3/1-A. Test samples indicated no dye present and 

no cross-connect exists. 
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A.2.1.10 	Building 177, Electronics Shop, Dye Injection Testing 

Building 177 was dye injection tested on December 8, 1997. Five sites, 3 latrines and 2 floor 

drains were simultaneously dye injected. A quality assurance check was performed at sanitary 

sewer Manhole 247 to verify dye present. The storm sewer was monitored at Manholes 30/7/3 and 

30/9. Test samples indicated dye present at storm sewer Manhole 30/9. A cross-connect exists 

to storm sewer Outfall 30. 

	

A.2.1.11 	Building 187, Module Maintenance Facility, Dye Injection Testing 

Building 187 was dye injection tested on December 4, 1997. Four sites, 2 latrines, a floor drain 

and a shop sink were simultaneously dye injected. A quality assurance check was performed at 

sanitary sewer Manhole 270 to verify dye present. The storm sewer was monitored at 

Manholes 32/7 and 34/5/1/1. Test samples indicated no dye present and no cross-connect exists. 

	

A.2.1.12 	Building 218, Missile Ordnance Shop, Dye Injection Testing 

Building 218 was dye injection tested on December 4, 1997. Two sites, a latrine and a funnel 

drain were simultaneously dye injected. A quality assurance check was performed at sanitary 

sewer Manholes 297 and 298 and dye was not present. The sanitary tie in from the building is 

not accurate with the sanitary sewer schematic and the correct down stream sanitary sewer 

manhole was not found. The storm sewer was monitored at Manhole 34/2. Test samples 

indicated no dye present and no cross-connect exists. 

	

A.2.1.13 	Building 221, Lead Storage Facility, Dye Injection Testing 

Building 221 was dye injection tested on December 2, 1997. Two sites, an emergency shower 

drain and a floor drain were simultaneously dye injected. A quality assurance check was 

performed at sanitary sewer Manhole 171 to verify dye present. The storm sewer was monitored 

at Manhole 21/3/1 A . Test samples indicated no dye present and no cross-connect exists. 
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A.2.1.14 	Building 226, Plating Plant, Dye Injection Testing 

Building 226 was dye injection tested on December 2, 1997. Four sites, 2 latrines, 1 trench drain 

and a lunch room sink were simultaneously dye injected. A quality assurance check was 

performed at sanitary sewer Manhole 168 to verify dye present. The storm sewer was monitored 

at Manhole 23/5. Test samples indicated no dye present and no cross-connect exists. 

	

A.2.1.15 	Building 236, Pipefitting Shop, Dye Injection Testing 

Building 236 was dye injection tested on December 17, 1997. Two sites, a latrine and a floor 

drain simultaneously were dye injected. A quality assurance check was performed at sanitary 

sewer Manhole 279 to verify dye present. The storm sewer was monitored at Manholes 32/1  and 

33/5. Test samples indicated no dye present and no cross-connect exists. 

	

A.2.1.16 	Building 1119, Former Galvanizing Site, Dye Injection Testing 

Building 1119 was dye injection tested on December 3, 1997. Two latrines were simultaneously 

dye injected. A quality assurance check was performed at sanitary sewer Manhole 200 to verify 

dye present. The storm sewer was monitored at Manhole 27/27-1/1 and at Outfall 27. Test 

samples indicated dye present at storm sewer Outfall 27. A cross-connect exists to storm sewer 

Outfall 27. 

	

A.2.1.17 	Building 1189, Former Dry Cleaning and Laundry Facility, Dye Injection 

Testing 

Building 1189 was dye injection tested on November 18, 1997. Two sites, 1 PVC and 1 cast-iron 

clean-out were dye injected. A quality assurance check was performed at sanitary sewer 

Manholes 260 and 260-A to verify dye present. The storm sewer was monitored at 

Manhole 37/12. Test samples indicated no dye present and no cross-connect exists. 
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A.2.1.18 	Building 1797, Acid Waste Treatment Basin, Dye Injection Testing 

On November 17, 1997, dye test unable to be performed. Single basin discharge line for acid 

waste is plugged at sanitary sewer Manhole 310. Basin discharge line does not drain standing 

water. Per basin drawings and engineering evaluation no cross-connect exists. 

A.2.2 Site/Facility Specific Individual Cross-Connect Isolation 

Buildings 3, 9, 13, 68, 69, 177 and 1119 were dye injection tested and determined to have 

cross-connects. Each of these Buildings' exiting sanitary sewer lines, through the process of 

elimination, was checked for dye in the storm sewer for at least two hours or when dye was 

discovered in designated storm sewer manholes/outfalls. 

A.2.2.1 	Building 3, Machine Shop, Dye Injection Testing Cross-Connect Isolation 

Building 3 was dye injection tested on February 24 through February 26, 1998. Three individual 

dye injection tests were done. The first test injected 6 latrines and no dye was found. The second 

injected two shop floor drains in southwest corner and dye was found at storm Manhole 23/3. The 

third test injected five shop and latrine sinks and no dye was found. The storm sewer was 

monitored at Manholes 23/3 for all tests. Test samples indicated dye present at storm sewer 

Manhole 23/3. A cross-connect exists from shop floor drains in southwest corner to storm sewer 

Outfall 23. 

A.2.2.2 	Building 9, Forge and Service Shop, Dye Injection Testing Cross-Connect 

Isolation 

Building 9 was dye injection tested on March 11 through March 19, 1998. Seven individual dye 

injection tests were done. The first test injected 4 latrines in the south wing and mid-section; no 

dye was found. The second test injected three shop latrines in the north wing and mid-section; 

dye was found at storm sewer Manhole 30/7. The third test injected one north wing latrine; no 

dye was found. The fourth test injected one mid-section shop sink; dye was found at storm sewer 
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Manhole 30/7. The fifth test injected one mid-section floor drain; no dye was found. The sixth 

test injected one south wing sump drain; dye was found at storm sewer Manhole 30/7. The 

seventh test injected one south wing cooling system funnel drain; dye was found at storm 

Manhole 30/7. The storm sewer was monitored at Manholes 30/7 for all tests. Test samples 

indicated dye present at storm sewer Manhole 30/7. Cross-connects exist from a latrine, shop 

sink, sump floor drain and numerous funnel drains throughout the south wing to storm sewer 

Outfall 30. 

An addition to the other cross-connects found, a sink in north wing, which presently has plumbing 

disconnected, ties into the storm drain and is a cross-connect when the plumbing is reattached. 

A.2.2.3 	Building 13, Laboratory, Dye Injection Testing Cross-Connect Isolation 

Building 13 was dye injection tested on March 2 through March 10, 1998. Six individual dye 

injection tests were done. The first test injected one floor drain in the vault area; no dye was 

found. The second test injected two latrines and a janitor's closet on the first floor and first floor 

annex; dye was not found. The third test injected one first floor annex sink and a second floor 

office sink; dye was found at storm sewer Manhole 30/7/1/3. The fourth test injected two second 

floor laboratory sinks; dye was found at storm sewer Manhole 30/7/1/3. The fifth test injected 

one first floor laboratory sink; dye was found at storm sewer Manhole 30/7/1/3. The sixth test 

injected one third floor Air Conditioning room drain; no dye was found. The storm sewer was 

monitored at Manholes 30/7/1/3 for all tests. Test samples indicated dye present at storm sewer 

Manhole 30/7/1/3. Cross-connects exist from a first floor annex sink and all office and laboratory 

sinks throughout the first and second floor to storm sewer Outfall 30. 

Note per visual inspection, first floor laboratory sink piping exists rear window and drains at 

storm sewer catch basin. 
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A.2.2.4 	Building 68, Battery Acid Facility, Dye Injection Testing Cross-Connect 

Isolation 

Building 68's two initial dye injection tests on November 20, 1997 isolated the cross-connect. 

No additional injection tests were needed. A cross-connects exists from all Building 68 floor 

drains to storm sewer Outfall 41. 

A.2.2.5 	Building 69, Storehouse and Former Galvanizing Shop, Dye Injection Testing 

Cross-Connect Isolation 

Building 69 was dye injection tested on February 10 through February 17, 1998. Four individual 

dye injection tests were done. The first test injected two latrines, one in separate facility outside, 

the other in the newer section; no dye was found. The second test injected one latrine on east 

side; no dye was found. The third test injected one lunch room sink; no dye was found. The 

fourth test injected a mechanical room floor drain; dye was found at storm Manhole 38/4. The 

storm sewer was monitored at Manhole 38/4 for all tests. Test samples indicated dye present at 

storm sewer Manhole 38/4. A cross-connects exists from floor drains and eye wash station 

leaving the Building 69 mechanical room on the northwest end to storm sewer Outfall 38. 

A.2.2.6 	Building 177, Electronics Shop, Dye Injection Testing Cross-Connect Isolation 

Building 177 was dye injection tested on February 19 through February 23, 1998. Two individual 

dye injection tests were done. The first test injected two latrines, on the first floor; no dye was 

found. The second test injected two mechanical room floor drains along the west side. The storm 

sewer was monitored at Manholes 30/9 and 30/7/3 for all tests. Test samples indicated dye 

present at storm sewer Manhole 30/9. A cross-connects exists from all three floor drains leaving 

the Building 177 mechanical rooms along the west wall to storm sewer Outfall 30 
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A.2.2.7 	Building 1119, Former Galvanizing Site, Dye Injection Testing Cross-Connect 

Isolation 

Building 1119's initial dye injection test on December 3, 1997 isolated the building cross-connect. 

No additional injection tests were needed. A cross-connect exists from the two Building 1119 

latrines to storm sewer Outfall 27. 
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A.3.0 SUMMARY 

Interim Measures SWMU-37 Dye Test 
Cross-Connect Locations 

Building 
Number Building Name 

Outfall of 
Cross-Connect 

Location of 
Cross-Connects 

    

177 	Electric and Electronics Shop, 1955 

23 	Two floor drains in south west corner 
shop room 

floor 	atif040 

38 	Two floor drains and a eyewash station 
in and near the mechanical room 

30 	All laboratory sinks on the first and 
second floors including the annex, (20 
total) and two floor drains in the annex. 

30 	Two floor drains and two sump drains in 
the west annex 

	

3 	Inside Machine Shop, 1906 

	

68 	FO*0000.40, 	aedity, 1942 

	

69 	Storehouse, Former Galvanizing 
Shop, 1980 

	

13 	0# Office and Laboratory, 1906 

Temporary service ShOig 1906 30 	Large restroom faCility in north wing, 
all cooling systems drains, (10 total) and 
one sump drain in:the south wing 
foundry. Two shop sinks in the north 

.... 	wing and mid section.  

CAD drawings Figure A-1 through A-15 are provided to show cross-connected industrial sources 

and storm sewers. Figures A-16 through A-18 show DPT sample locations along the sewer lines 

of the buildings that were investigated for cross connects. The Process Closure Completion Report 

For SWMU-37 Dye Test Cross-Connect Resolution in Buildings 3, 9, and 68 details the actions 

taken by the Environmental Detachment of Charleston in eliminating the cross connects in the 

buildings mentioned above. 
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Well Boring Logs 



Monitoring Well NBCL037A01 
• 

ENSA FE 
Project ZasE L -Naval Base Chat:1ton Coordinates: 231.52678 & 38002585N 
Location Charleston, SC Sulace Elevation: *23 feet msl 
Started at 1340 on 5-20-97 TOC Bevatiorc 1269 feet msl 
Completed at 1435 on 5-20-97 Depth to Groundwater. 1147 feet TX 	Measured 5-27-97 _ 
Dring Method: 426'10 (7.5” 00)HSA with spit spoon saTipler Groundwater Elevatiort 122 feet msl _ 
DrNng Company. Mance Enviorrnental (SC cert. # 889) Total Depth: 150 feet 
Geologist SWeatherford Wel Screen: 50 to 14.7 feet 
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EPISA FE Monitoring Well NBCL037C01 

Project AYE L - Naval Base Charleston Coorcfnates: 2315136.27E 37911274 N 
Location: Chalesto4 SC Surface Elevation: 7./ feet msl 	

_ 

Started at L320 on 5-22-97 TOC Elevation: 942 feet ins! 
 

Completed at 1425 on 5-22-97 Depth to Grow/water. 511 feet TX 	Measured 5-30-97 . 
Groundwater Elevation: 4.31 feet msl Dying Method: 4.25' ID (Z5' CV) NSA with spit spoon sampler 

Dying Company: Mance Enviralmental (SC cert. 0 889) Total Depth 120 feet 
Geologist SIVeatherford Wel Screen: 20 to 1L7 feet 
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Cuttings: brown; gravelly fill. 
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Fill: brown-black-grey; sandy. 
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Sand: tan-green; medium to fine; silty; wet.  

/ OH Clay: blue-green w/ black; fat. -  
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r---.2 §y _  Sand: blue-green; clayey; wet. 
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Clay: blue-green; soft; fat; organic; wet. 
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Monitoring Well NBCL037E01 ENSA FE 
Project ZC$'E L - Naval Base Charleston Coordnates: 231847679 & 37531116 N 
Location: Charleston, SC Surface Elevation: 90 feet msl 
Started at 1515 on 522-97 TOC Elevation: an feet rizsl 
Completed at 0305 on 5-22-97 Depth to Groundwater. 388 feet TX 	Measured 6-16-97 
Dring Method 425' ID (7.5" CV) liSA kith spit spoon savler Groundwater Elevation 523 feet msl 
oring Company: Mance Envionmental (SC cert. 0 899) Total Depth: 125 feet 
Geologist &Weatherford Wel Screen: 25 to 122 feet 
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Cuttings: brown; sandy fill. 
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Fill 
Fill: olive-blue; clayey; sandy. 
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4 .',..0 Fill 

Fill: olive-blue-brown; clayey-sand; 
sandy-clay. 
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.<:/>• Fill 
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Fill: grey-green-blue; loose; clayey-sand w/  

heavy diesel odor. 

1  
i l 
1! f% 

Q.1._ 
OH 

Clay: blue-green; soft; fat; organic; wet. 
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Monitoring Well NBCL037601 ENSAFE" 
Project ZOAE L - Naval Base Chaleston Coordinates: 231942571 E 373034.58 N 
Location Chaleston, SC Surface Elevation 10.2 feet ms/ 
Started at 0920 on 5-20-97 TOC Elevation: 1325 feet msl 
Completed at 1020 on 5-20-97 Depth to Groundwater: 7.80 feet TX 	Measured: 5-30-97 _ 
Dying Method 4.25" ID (7.5" W) hS4 14ith spit spoon sawler Groundwater Elevation: 545 feet msl 
Dying Company: Alliance Environmental (SC cent # 889) Total Depth 14.0 feet 
Geologist &Weatherford Wel Screen: 4.0 to 1.17 feet 
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Cuttings: brown-tan, loose loamy soil. 
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Sand: brown-orange; loose; clayey; soft. 
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4 .$' 
..e, SC 

Sand: orange to tan w/ green mottling; w/ stiff 
clay. 

4  CL 
Clay: grey-green; stiff; sandy; damp. 

/4 

CL 

Clay: grey-green; sandy; loose; stiff; grades to 
clayey sand at bottom of sample. 
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OL 

Clay: grey-green w/ tan-orange mottling; silty; 
w/ fine sand; fat; wet. 
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 - 
OH 

Clay: grey-green; silty; stiff to fat; organic; 
damp. Marsh clay. 
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Monitoring Well NBCL037H01 EIVSA FE 
Project ZOAE L - Nava' Base Charleston Coordinates: 23246127E 3711422 N 
Location: Chaleston, SC Surface Elevation: al feet ins/ 

Started at WO on 5-21-97 TOC Elevation: &97 feet ms/ 
Completed at 1130 on 5-21-97 Depth to Groundwater: 4.26 feet TX 	Measured: 5-28-97 
Dring Method 4.25".10 (75" CV) hSA with spit spoon sarpler Groundwater Elevation: 4.71 feet msl 
Dring Company: Mance Enviralmental (SC cert. # 889) Total Depth: 110 feet 
Geologist SWeatherford Wel Screen: .10 to 127 feet 
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Sand: brown; loose; fine; damp; become medium 
with clay at 5.4'. 	 /-3.5 

No recovery 

, 
GI.  
ML 

Clay: gray-green-blue; loose; silty; sandy w/ 
shells. 

.1 

___.9 

9.  . P.  SW Sand: gray-green; medium to coarse; w/ shells 	/-1.3 
and phosphate nodules. 
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EIVSAFE Monitoring Well NBCL037I01 

Project ZOAE L - Nava' Base Charleston Coordinates: 232505807E 37142080N 
Location Chaleston, SC Surface Elevation 66 feet msl 
Started at 1220 on 5-21-97 TOC Elevation: 661 feet ms1 
Completed at 1445 on 5-21-97 Depth to Groundwater: 4.05 feet TX 	Measured: 5-29-97 
Drifing Method 4.25' ID (7.5" OD) HSA with spit spoon saipler Groundwater Elevaborc 2.56 feet ms1 
Oring Company. Aiance Environmental (SC cal. # 889) Tots Depth: 120 feet 
Geologist SWeatherford Wel Screerc 20 to 1L7 feet 
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Cuttings: brown-tan, loose; fine; sandy-soil-fill. 
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 Fill: brown; loose; sandy.  
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Sand: grey-green-blue; fine; silty; wet. 
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Clay: olive-drab: silty; soft; w/ coarse sand, 	

/---. 
shell hash, and phosphate nodules; damp. 

1 	% 
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Et.  Clay: olive-drab; silty; soft; damp. 
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\SPV\ 
Sand: grey-green-blue: medium to course; w/ 

 	shell hash; wet. 
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Sand: blue-green; coarse; w/ shells and 
phosphate nodules; becoming fine sand w/ shells 
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Monitoring Well NBCL037A02 ENSAFE 
Project ZANEL - Nava' Base Cha*ston Coordnates: 231675179 & 37986850N 
Location: Chaleston, SC Surface Elevation: a5 feet nu! 
Started at 0830 on 5-2/-97 TOC Elevation: 639 feet insl 
Completed at 0940 on 5-21-97 Depth to Groundwater. 2.24 feet TX 	Measured: 5-27-97 _ 
Dring Method 4.25" ID (7.5" COI h5A with spit spoon sanpier Groundwater Elevation: 4.15 feet ms1 

Total Depth: 120 feet Oring Company: Mare Envionmental (SC cent # 889) 
Geologist SWeetherford Wel Screen: ZO to 1L7 feet 
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Cuttings: brown-tan, loose; fine; sandy-soil. 

r " \  SCr\  • Sand. brown-tan; loose; clayey; wet. 
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rdia, Sand: brown-green: loose; clayey; wet. 	/-1.1 • 

SC. 	  Sand: green; medium to fine; clayey; loose; wet. ,--1 

w  

A, 
% 

! OL 
Clay: green-brown; w/ fine to silty sand; wet. 
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Monitoring Well NBCL037CO2 ENSA 
Project ZOAE L -Nava' Base Charbston Coorcinates: 231508105E 37910208 N 
Location: Charleston, SC Surface Elevation: 85 feet msl 
Started at 1200 on 5-22-97 TOC Elevation 1119 feet msl 
Completed at 1305 on 5-22-97 Depth to Groundwater. 580 feet TX 	Measured: 5-30-97 
Dring Method: 4.25"I I 3 (7S' X) liSA with spit spoon sampler Groundwater Elevation: 539 feet msl 
oring Company. Mare Environmental (SC cert. IP 889) Total Depth: 110 feet 
Geologist SWeatherford Wel Screen: 30 to 127 feet 
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Monitoring Well NBCL037E02 EIVSA FE 
Project MAE L - Naval Base Charkeston Coordinates: 231687887E 377057.77N 
Location: Charleston, SC Surface Elevation: at feet msl 
Started at 0900 on 5-22-97 TOC Elevation: 920 feet msl 
Completed at 1002 on 5-22-97 Depth to Groundwater. 392 feet TX 	Measured 6-18-97 _ 

Groundwater Elevation: 5.28 feet ins! Driing Method 4.25" ID (7.5" W) hSA kith spit spoon sap ter 
Drifing Company. Aiance Environmental (SC cert. # 889) Total Depth: 110 feet 
Geologist: SWeatherford Wel Screen: .10 to 127 feet 
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Cuttings: brown; loose; sandy; fill. 
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Fill 
Fill: brown-black-green; loose; sandy fill w/ 
heavy diesel odor. 
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. ./ 4  Fill 
A )•.•  

Fill: brown-black sand; brown-green-black  

clayey sand; heavy diesel odor. 

V 

14 
CL 

Clay: grey-green-blue; loose; w/ fine to medium, 
silty sand; wet; heavy diesel odor. 
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Clay: gray-blue; loose; sandy; wet. 
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Sand: tan to grey; fine to medium; wet; heavy 
diesel odor. 	
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C Clay: grey-orange; stiff; fat; damp to dry. 
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Monitoring Well NBCL037G02 ENSA FE 
Project ZOAE L - Nava' Base Charleston Coordnates: 2319283.53E 37285780N 

Location: Charleston, SC Surface Elevation 111 feet ms1 
Started at 1745 on 5-20-97 TOC Elevation: *287 feet 177.51 
Completed at 0850 cn 5-20-97 Depth to Grandwater: 8W feet TX 	Measured 5-30-97 
Dring Method 425" ID (7.5" OD) hSA with spit spoon sarpler Groundwater Elevation: 287 feet insl  
Ding Company: Mane Envionmaltal (SC cert. # 889) Total Depth: 150 feet 

Geologist SWeatherford Wel Screen: 50 to 14.7 feet 
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Cuttings: ROC, asphalt, and damp, clayey loose 
sand. 

Eizal SC -\ Sand: brown-red; loose; clayey; soft.  
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CH 

V .1 
Clay: tan-brown; silty; stiff; wet. 
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Clay: tan-brown-green; sandy; wet. 
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Monitoring Well NBCL037H02 ENSA FE 
Project ZOAE L - Naval Base Chaleston Coorcinates: 232359080 E  369014.40 N 

Location Charleston, SC Surface Elevation: 88 feet ins! 
Started at 1510 on 5-20-97 TOC Elevation X29.5 feet ms! 
Completed at 16V on 5-210-97 Depth to Groundwater: 561 feet TOC 	Measured: 5-29-97 
Dying Method: 4.25" 10 (7.5" CO) hSA with spit spoon saipler Groundwater Elevation: 534 feet ins! 
Orling Company: Alance Environmental (SC cert. #899) Total Depth: 14.0 feet 
Geologist SWeatherford Wel Screen: 4.0 to II7 feet  
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Cuttings: brown—tan, loose loamy soil and wet 
black sand. 
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Sand: brown; fine to silty. 
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trisl SM Sand: grey—green—black; loose; silty; wet. 
	 ,--33  

25iJ 

SM 

Sand: brown; silty; loose; wet. 
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Clay: grey—green; silty; stiff; fat; organic; damp. 
Marsh clay. 
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Monitoring Well NBCL037H03 ENSA FE 
Project ZOI\EL - Naval Base Charleston Coordinates: 232578217 & 389177.41N 
Location: Chaleston, SC Surface Elevation: 8.4 feet Ins/ 
Started at 615 on 5-21-97 TOC Elevation: 855 feet ins! 
Completed at 1735 on 5-21-97 Depth to Groundwater. 4.80 feet TX 	Measured 5/29/97 
ailing Method: 425" ID (7.5" 0011-SA Wth spit spoon sarpler Groundwater Elevation .175 feet rnsl 
Ding Company. Aliance Envionmental (SC cent il MO Tots Depth: 110 feet 
Geologist Skleatherforc1 Wel Screen: .10 to 127 feet 
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Cuttings: tan, loose loamy soil. 
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Sand: red-tan-green; clayey. 
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olive-green; stiff; sandy w/ oyster shells. 

fr, 	.., 
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	---... Sand: gray-green-blue; loose; clayey; wet. 	,...---1.1  
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Sand: as above. 
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Clay: olive-tan; silty; soft; wet. 
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Clay: blue-green; silty: soft; fat; damp.  
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